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(57) Abstract 



A coffee maker comprises a water reser- 
voir, a water heating and supply device for sup- 
plying hot water to a filter device, the brewed 
coffee flowing from the filter device to a recep- 
tacle. The coffee maker includes a level detec- 
tion circuit for detecting the water level in the 
reservoir, and this water level is used to con- 
trol the brewing process so as to vary the flow 
of ho! water to the filter device in dependence 
upon the water level in the reservoir. The wa- 
ter level may be used to control the power of a 
heating element in a continuous heater or may 
be used to control the operation of a pump in a 
pumped system. 
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COFFEE MAKER 

This invention relates to coffee makers. 

There are various types of coffee maker used for brewing coffee One 
type .ncludes a water reservoir which supplies a water duct which is heated by 
a heating element. The heating process results in the formation of steam in the 
duct, and the resulting pressure conditions cause hot water to be forced up a 
nsertube into a coffee filter. Such a system has continuous beefing of water 
■n the duct during the brewing process, and this heating system will be referred 
to as a "continuous heater in the following description. 

Another type of coffee maker comprises a heated water reservoir and 
hot water is supplied to a coffee filter under pressure by means of a pump 
Espresso coffee machines also use pumped heating systems, and generally 
operate with higher system pressures. 

This invention is equally applicable to all these types of coffee maker 
It .s known that the coffee making cycle should be adaptable to the 
amount of coffee to be made. In particular, an optimum range of brewing times 
ex,sts which provides a ba.ance between the concentration of the coffee and 
the flavour. For this reason, the greater the quantrty of coffee to be made the 
h.gher should be the flow rate, so that the overal. brewing time remains within 
the desired boundaries. 

DE 2839140 discloses a coffee maker having a continuous heater in 
wh,ch a manual selector is provided for indicating the quantity of coffee to be 
brewed, and the selection made determines the effective power of the heating 
element. In a continuous heater.such as that used in DE 2839140, the power 
supphed by the heating element determines the flow rate up the riser pipe. 

According to the invention, there is provided a coffee maker for brewing 
coffee comprising a water reservoir, a water heating and suppiy device for 
supplyng hot water to a filter device, the brewed coffee flowing from the filter 
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device to a receptacle, wherein the coffee maker further comprises level 
detection means for detecting the water level in the reservoir, and wherein the 
water heating and supply device is controlled to vary the flow rate of hot water 
to the filter device in dependence upon the water level in the water reservoir 

The coffee maker of the invention provides automatic control of the 
brewing process so that the quality of brewed coffee is maintained irrespective 
of the amount of coffee to be brewed. 

Preferably, the level detecting means monitors the water level, and the 
flow rate is controlled, during the brewing process. In this way. the flow rate 

0 of water to the filtering device may be controlled as the water level in the 
reservoir drops during brewing. 

The invention is applicable to a coffee maker having a continuous 
heater, in which case the water heating and su PP ,y device comprises a heating 
element which heats water in a conduit coupling the water reservoir and the 

1 filter device, and the power of the heating element may then be controlled 
dunng the brewing process to vary the flow rate. The control of the power of 
the heating element is such that the flow rate is reduced as the water level in 
the reservoir drops. At the end of the brewing process, the flow rate of hot 
water to the fitter device will always be set at the minimum level. This has the 
advantage that a temperature surge which takes place during thermal cut-out 
at the end of the brewing process is reduced. Furthermore, the noise which 
may be produced at the end of the brewing cycle because of this temperature 
surge is also reduced. 

The heating element may comprise a plurality of heating members 
connected in parallel, at least one of which is disconnectable to enable 
adjustment of the heating element power. 

The invention may also be applied to a pumped system, in which case 
the water heating and supply device comprises a heating element which heats 
the water in a heating chamber, and a pump which pumps water from the 
heating chamber to the filter device., wherein the electrical load on the pump 
is controlled during the brewing process to vary the flow rate. 

The heating chamber may comprise the water reservoir, or may 
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comprise an additional heating chamber. 

The level detection means of the invention may comprise a float having 
a magnetic element, and at least one magnetic-field-responsive switch which 
» actuated by the magnetic element when the water level is within 
5 predetermined levels. 

Alternatively, various other level detection systems may be employed 
such as capacity level sensors, or a float which is associated with a 
potentiometer. 

The invention will now be described by way of example with reference 
10 to and as shown in the accompanying drawings in which: 

Figure 1 shows a continuous heating type coffee maker according to the 
invention; 

Figure 2 shows a pumped coffee maker according to the invention; 
Figure 3 shows a circuit for controlling the heating element of the coffee 
is maker of Figure 1; 

Figure 4 shows a circuit for controlling the pump of the coffee maker of 
Figure 2. 

Figure 1 shows a coffee maker having a continuous heater and which 
uses a level detection according to the invention. The coffee maker 2 

20 comprises a water reservoir 4 having an outlet 6 which supplies a heating 
conduit 8 where water heating takes place. The heating conduit 8 is connected 
to a nser pipe 10 which discharges water above a filter device 12. The filter 
device 12 comprises a support 14 for a filter 16 for the coffee 18. 

During use of the coffee maker 2 shown in Figure 1 . water flows from the 

25 reservoir 4 into the heating conduit 8 through a non-return valve 20. The water 
within the conduit 8 is heated by a heating element 22 which causes 
vaporisation of water within the conduit 8. This creates pressure within the 
conduit 8 driving heated water up the riser pipe 10 and into the filter device 12 
Within the filter device 12. the water passes through the coffee 18 and into a 

.o receptacle 24. The coffee in the receptacle 24 is kept hot by the base 26 
within which the heating element 22 is housed. The operation of the coffee 
maker as described so far is conventional. The heating element 22, conduit 8 
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and riser pipe 10 together constitute a water heating and supply device. 

The invention provides a level detection circuit 30 for detecting the water 
level within the reservoir 4. In example shown in Figure 1. the level detection 
circuit comprises a float 32 provided within a vertical channel 34. The float 
includes a magnetic portion which interacts with a magnetic reed switch 36 (or 
Hall sensor) at a particular level. A stop 38 limits the upward movement of the 
float 32 so that the float 32 interacts with the reed switch 36 for all water levels 
within the reservoir 4 above a predetermined level. Thus, the level detection 
circuit 30 provides a binary output representing a high or low water level. 

The level detection circuit 30 is connected to, or comprises part of. the 
control circuit 40 of the heating element 22, so that the water level within the 
reservoir 4 determines the operation of the heating element 22. 

For high water levels in the reservoir 4 the heating element 22 is 
operated with a higher power than when the water level in the reservoir 4 is at 
a low level. The power of the heating element 22 determines the pressure 
conditions within the heating conduit 8, and thereby determines the flow rate 
up the riser pipe 10. Consequently, the control of the heating element 22 may 
be used to alter the flow rate of water to the filter device 12 depending upon 
the water level. This has been found to be desirable so that the brewing time 
for the coffee may be maintained within predetermined boundaries which 
provide a desired balance between the strength and the flavour of the brewed 
coffee for optimal taste. 

The level detection circuit 30 preferably monitors the water level in the 
reservoir 4 during the brewing process, namely as the water level drops. Thus, 
the flow rate may be controlled during the brewing process so that switching 
takes place as the water level in the reservoir drops. This has the advantage 
that the lower flow rate is always implemented at the end of the brewing 
process. The brewing process ends when all water in the reservoir 4 has been 
heated by the heating element 22, and a thermostatic switch detects a rise in 
the temperature in the vicinity of the heating element which is caused by the 
absence of water. This causes the heating element circuit to switch off, but 
there is a continued rise in temperature within the heating conduit 8 for some 
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time after the circuit is switched off. This results in a high temperature surge 
at the end of the brewing process and produces undesirable noise. By 
ensuring that the heating element is switched to a low power at the end of the 
brewing process, the temperature surge and the noise are both reduced. 

Figure 2 shows a pumped coffee maker 2 which also incorporates a level 
detection system of the invention. Similar components to the system shown in 
Figure 1 have been given the same reference numerals. In the system of 
Figure 2. water in the reservoir 4 is initially heated by the heating element 22 
before being pumped to the filter device 12 by a pump 42. In this case, the 
heating element constitutes a water heating device, and the pump constitutes 
a water supply device. The pump 42 may only be operated once the 
temperature of the water in the reservoir 4 has reached the required 
temperature. The heating element is controlled thermostatically to maintain the 
desired water temperature. The heating element 22 may alternatively be 
provided in a separate heating chamber (which is smaller than the reservoir 4) 
but again the water is only pumped once it has reached the desired 
temperature. In the embodiment shown in Figure 2 the level detection circuit 
30 is connected to, or forms part of, the control circuit for the pump 42, so that 
the pump flow rate may be adjusted depending upon the water level within the 
reservoir 4. -As. will be described in the following, the flow rate may be 
controlled by varying the speed of the pump through control of the electrical 
load connected in the pump control circuit, or alternatively the flow rate may be 
controlled by introducing a variable flow constriction such as a valve. The level 
detection circuit shown in Figure 2 is identical to that of Figure 1 and again 
provides a binary signal for indicating a high or low water level within the 
reservoir 4. 

Figure 3 shows in greater detail how the level detection circuit 30 may 
be used to control the operation of the heating element 22 in the embodiment 
of Figure 1. As shown, the heating element 22 comprises two heating 
members R1. R2 connected in parallel between power lines 44. One of the 
heating members R1 is connected in series with the magnetic reed switch 36 
so that the heating member R1 may be switched in and out of the heating 
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constriction such as a valve, which is controlled by the level sensor signal. 

Although a level sensor relying upon magnetic coupling between a 
floating magnet and a switch responsive to magnetic fields has been described, 
various other level detection circuits may be employed. For example, a float 
s may mechanically activate a potentiometer circuit to adjust a resistor value in 
order to obtain the desired pump control, or heating element control. As a 
further alternative, capacitive level sensors are known in which the water in the 
reservoir 4 acts as a dielectric, to enable capacitive level measurement. 
Various other possibilities known in the field of fluid level measurement will be 
to known to those skilled in the art. 
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CLAIMS 

1. A coffee maker for brewing coffee comprising a water reservoir, 
a water heating and supply device for supplying hot water to a filter device, the 

5 brewed coffee flowing from the filter device to a receptacle, characterised in 
that the coffee maker further comprises level detection means for detecting the 
water level in the reservoir, wherein the water heating and supply device is 
controlled to vary the flow rate of hot water to the filter device in dependence 
upon the water level in the water reservoir. 

10 

2. A coffee maker as claimed in claim 1, wherein the level detection 
means monitors the water level during the brewing process, and the flow rate 
is controlled during the brewing process. 

is 3. A coffee maker as claimed in claim 1 or 2, wherein the water 

heating and supply device comprises a heating element which heats water in 
a conduit coupling the water reservoir and the filter device, and wherein the 
power of the heating element is controlled during the brewing process to vary 
the flow rate. 

20. 

4. A coffee maker as claimed in claim 3, wherein the heating 
element comprises at least two heating members connected in parallel, at least 
one of which may be disconnected to enable adjustment of the heating element 
power.. 

25 

5. A coffee maker as claimed in claim 1 or 2, wherein the water 
heating and supply device comprises a heating element which heats the water 
in a heating chamber, and a pump which pumps water from the heating 
chamber to the filter device, and wherein the electrical load on the pump is 

30 controlled during the brewing process to vary the flow rate. 

6. A coffee maker as claimed in claim 5, wherein the heating 
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chamber comprises the water reservoir. 



7. A coffee maker as claimed in any preceding claim, wherein the 
level detection means comprises a float having a magnetic element and at least 
one magnetic-field-responsive switch, which is actuated by the magnetic 
element when the water level is between predetermined levels. 
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